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In vitro bulb formation was initiated on bulbscale explants of 
Gethyllis linearis L. Bol. A Murashige and Skoog medium sup-
plemented with 0.1 g r 1 myo-inositol and 30 g r 1 sucrose was 
used. Addition of the hormones benzyladenine (BA) and naph-
thaleneacetic acid (NAA) appeared to be detrimental to bulblet 
formation, more bulblets developing in the absence of any 
hormones. The majority of bulblets formed on the lower half of 
the abaxial surface of the scales. Transfer to a medium supple-
mented with 0.5 mg 1-1 NAA stimulated growth and uniform 
rooting of the bulblets. These plantlets were then successfully 
hardened-off in a peat :sand (1 : 3 v/v) mix. 
In vitro bolvorming is ge"lnisieer op bolskub-eksplante van 
Gethyllis linearis L. Bol. 'n Murashige en Skoog medium met 0.1 
g 1-1 mio-inositol en 30 g 1-1 sukrose is gebruik. Aanwending van 
die hormone bensieladenien (BA) en naftaleenasynsuur (NAA) 
skyn nadelig vir bolvorming te wees. Meer bolletjies het in die 
atwesigheid van hormone ontwikkel. Die meerderheid van die 
bolletjies het op die onderste helfte van die abaksiale oppervlak 
van die bolskubbe gevorm . Oorplasing na 'n medium wat 0.5 mg 
1-1 NAA bevat het, het groei en uniforme wortelontwikkeling van 
die bolletjies gestimuleer. Die gevormde plantjies is suksesvol 
afgehard in 'n veen : sand ( 1 : 3 v/v) mengsel. 
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Gethyl/is linearis L. Bol. is a South African member of the 
Amaryllidaceae (Herbert 1970; Dahlgren eta/. 1985), a family 
well known for the presence of a diverse range of secondary 
products, especially alkaloids. This rare and rather beautiful 
bulbous plant (Figure 1), which is found in Namaqualand, has 
glabrous, linear leaves which are spirally twisted. The single 
flower is pale pink in colour and has a strong, strawberry-like 
aroma. It gives rise to a succulent, indehiscent fruit (Dahlgren 
et a/. 1985). The ripe, aromatic fruit of various Gethyllis 
species were widely used in the early Cape days to perfume 
rooms and linen, and the genus was given the name Koekema-
kranka by the Hottentots. An alcoholic infusion of the fruit of 
G. linearis was used as a remedy for digestive disturbances. 
Other species of Gethyllis were also used to combat colic, 
flatulence and indigestion (Watt & Breyer-Brandwijk 1962). 
Gethyl/is species have become increasingly scarce and so our 
aim was to propagate this rare and fascinating plant in vitro. 
No other reports were found pertaining to its cultivation. The 
scarcity of the plant limited experimentation. 
Dormant, lifted bulbs (ten) were obtained from Dr Philip 
van der Merwe and later identified as G. linearis L. Bol., 
according to a key kindly provided by Prof. Dr. D. Mi.iller-
Doblies (lnstitut fi.ir Biologic, Technische Universitat Berlin). 
It was then attempted to sterilize a single, dormant bulb (15 
mm in diameter X 25 mm in height). The sterilization treat-
ment used was 0.1% mercuric chloride for 12 min. Thereafter, 
the bulb was rinsed three times in sterile distilled water, for 10 
min at a time. The bulb was cut in half vertically, under sterile 
conditions. This revealed the presence of three layers of scales 
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surrounding the central, scape region. The outer layer consisted 
of thick, fleshy white scales, the middle one of thick scales 
with mauve colouration, and the inner layer of thin, mauve-
tinged scales. 
The scales, either entire or cut in half vertically, were placed 
in prepared culture tubes (25 X 100 mm) with either the 
abaxial or the adaxial surface in contact with the medium. The 
medium used was that of Murashige and Skoog (1962) supple-
mented with 0.1 g r 1 myo-inositol and 30 g r 1 sucrose, and 
solidified with 10 g r 1 agar (Unilab). No hormones were added 
to the medium at this stage. The cultures were incubated in a 
growth room at 25 ::!:: 1.0°C under a 16-h photoperiod of 50 
IJ..mol m2 s- 1• Weekly observations were made to ascertain the 
success of the sterilization treatment and to note any possible 
organogenesis. This trial was conducted three weeks prior to 
the seasonal commencement of root sprouting by the other dor-
mant, unwatered bulbs and so the scales were likely to be fairly 
aetive metabolically. 
After one week, three of the 20 explants showed signs of 
Figure 1 Gethyl/is linear is L. Bol. 
Figure 2 Bulblet initiation on a middle-layer scale of G. lin-
earis. The medium used was that of Murashige and Skoog (1962) 
supplemented with 0.1 g r 1 myo-inositol and 30 g r 1 sucrose, in 
the absence of any hormones. 
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contamination and this increased to five after two weeks. No 
further increase in contamination was observed and so the 
sterilization treatment was regarded as adequate. The contami-
nated explants were not confined to a single scale-type, but 
were evenly distributed across the three types. After four 
weeks in culture, bulblet initiation was observed on some ex-
plants of each scale type. Figure 2 shows bulblet initiation on 
one of the thick, middle layer of scales. After eight weeks, at 
least one bulblet had initiated on the surface of all except one 
explant. Bulblet initiation was no greater on anyone scale type 
than on any other. The bulblets were usually present on the 
basal half of the scales and were more frequently initiated on 
the abaxial surface than the adaxial one, irrespective of the 
initial orientation of the explants. However, no more than three 
bulbs were ever initiated on the surface of a single explant and 
therefore a hormonal grid trial was commenced in an attempt 
to increase the number of bulblets initiated per explant. 
Only two bulbs were available for the grid trial, which 
limited the maximum number of replicates per treatment to 
five. It was ensured that each treatment contained at least one 
explant of each scale type. The hormones tested were the cyto-
kinin, BA, and the auxin, NAA, in a factorial combination of 
0.2, 1 and 2 mg tl. All explants were placed with their adaxial 
surfaces in contact with the medium. After observing the 
cultures for 16 weeks, it was concluded that the addition of 
these hormones to the medium had no positive effect. With an 
increase in the concentration of either hormone, the degree of 
organogenesis decreased. Rather than the initiation of bulblets, 
swellings were observed on the explant surfaces, which never 
developed any further. In some random instances, shoots were 
initiated rather than well-formed bulblets. On many explants, 
no swellings, shoots or bulblets ever formed. It was only in the 
treatment containing 0.2 mg I-I of both BA and NAA, that 
organogenesis was observed on all explants and this was 
limited to a maximum of two bulblets. No callus formation 
was observed. 
While some bulblets from the original sterilization trial, in 
which no hormones were added to the medium, had rooted 
spontaneously, most had not. Therefore, 16 well-formed bulb-
lets were removed from the surface of the scale explants and 
transferred to a medium supplemented with 0.5 mg I-I NAA, in 
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an attempt to accelerate root initiation. At first, this was very 
slow, with only one bulblet having any roots after four weeks. 
All bulbs had, however, increased considerably in size over 
this time. After eight weeks, 12 of the 16 bulbs had rooted, 
with an average of 4.0 ± 0.5 roots being initiated per bulb. 
This treatment was therefore successful in stimulating uniform, 
albeit delayed, rooting of the bulbs and resulted in bulbs with a 
healthy, robust appearance. 
The final step was to attempt to harden-off the bulbs. For 
this purpose, 20 rooted bulbs were used. They were removed 
from the tissue culture tubes, washed to remove any agar and 
planted in pots filled with a peat: sand (1 : 3 v/v) mixture. 
The pots were watered thoroughly and placed outside under in-
termittent misting. The entire group of pots was then covered 
by a metal frame draped in Kaycover (Strangeway Nursery). This 
served to reduce exposure to predators and to prevent the plants 
becoming too wet, while maintaining a humid atmosphere to 
aid acclimatization. Since G. /inearis is a Namaqualand 
species, it was felt that very wet conditions might be disadvan-
tageous. This technique of hardening-off proved to be very 
successful, with 18 of the 20 explants surviving. Overall, there-
fore, in vitro propagation of this rare plant is possible, although 
the rate of mUltiplication is not very high, with approximately 
25 bulb lets being obtainable from a single initial bulb. 
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